Essential fatty acid deficiency in cultured SK-N-SH human neuroblastoma cells.
SK-N-SH neuroblastoma cells grown under standard culture conditions contain significant amounts of Mead acid (20:3 omega 9) in phospholipids, indicating essential fatty acid (EFA) deficiency. The amount of esterified 20:3 omega 9 was augmented by growth in a chemically defined EFA-free medium, whereas its presence could be virtually eliminated by supplementation of the culture medium with either arachidonic (20:4 omega 6; AA), eicosapentaenoic (20:5 omega 3; EPA), or linolenic (18:3 omega 3) acids. Substitution of Mead acid for omega 6 fatty acids, particularly evident in phosphatidylinositol (PI), indicates a compensatory replacement of omega 9 for omega 6 fatty acids during EFA deficiency. Studies evaluating [3H]scopolamine binding to the M3 muscarinic acetylcholine receptors (mAChRs) present in these neurotumor cells as well as effects of carbachol on phosphoinositide turnover and intracellular Ca2+ mobilization, indicate that the biosubstitution of 20:4 omega 6 with 20:3 omega 9 does not detectably impair these measures of signal transduction. Stimulation of mAChRs with carbachol increased the cellular mass of diacylglycerol (DAG) approximately 60%. On the basis of distinctive fatty acid "signatures" of each of the phospholipid classes, it is concluded that the DAG initially released following muscarinic stimulation is derived from phosphoinositide breakdown. After several minutes, however, a significant amount of DAG comes from phosphatidylcholine (PC) as well. In contrast to DAG, the composition of phosphatidate (PA) following receptor stimulation closely resembles that of the phosphoinositides, even at the later time points examined. These results support a selective phosphorylation of DAG arising from the stimulated breakdown of phosphoinositides, favoring the conservation of the 1-stearoyl, 2-arachidonoyl (or 20:3 omega 9) moiety.